CASE REPORT

Maternal obesity and its determinants: A neglected

issue?

Nurul- Farehah S, Rohana A

Nurul- Farehah S, Rohana AJ. Maternal obesity and its determinants: A neglected issue?. Malays Fam Physician. 2020;15(2);34—42.

Keywords:

maternal obesity, obesity in

pregnancy, determinants,

modifiable associated factors,
non-modifiable associated
factors

Authors:

Rohana Abdul Jalil
(Corresponding author)

Ph.D

Department of Community Medicine
Universiti Sains Malaysia, Malaysia

Email: rohanajalil@usm.my

Nurul Farehah Shahrir
MBBS,MPH
Department of Community Medicine

Universiti Sains Malaysia, Malaysia

Abstract

Maternal obesity is a global public health concern that affects every aspect of maternity care. It affects
the short-term and long-term health of the mother and her offspring. Obese pregnant mothers are at
an increased risk of developing complications during antenatal, intrapartum, and postnatal periods.
Maternal complications include gestational diabetes mellitus, hypertensive disorder in pregnancy,
pre-eclampsia and eclampsia, increased rate of cesarean delivery, pulmonary embolism, and maternal
mortality; fetal complications include congenital malformation, stillbirth, and macrosomia. Moreover,
both mother and infant are at an increased risk of developing subsequent non-communicable
diseases and cardiovascular problems later in life. Several factors are associated with the likelihood
of maternal obesity, including sociodemographic characteristics, obstetric characteristics, knowledge,
and perception of health-promoting behavior. Gaining a sound understanding of these factors is vital
to reaching the targets of Sustainable Developmental Goal 3—to reduce global maternal mortality
and end preventable deaths of children under 5 years of age—Dby 2030. It is essential to identify
pregnant women who are at risk of maternal obesity in order to plan and implement effective and
timely interventions for optimal pregnancy outcomes. Importantly, maternal obesity as a significant

pregnancy risk factor is largely modifiable.
Introduction

Around the world, obesity has become a
significant public health concern, and the
prevalence of obesity is growing at an alarming
rate.' This epidemic presents a substantial
challenge for non-communicable disease (NCD)
prevention.? Obesity is a complex, multifactorial
disease involving interaction between genetic,
behavioral,

environmental conditions; if not controlled,

hormonal, socioeconomic,  and
it can result in devastating morbidity and
mortality’ Many countries have observed a
rise in obesity following urbanization and
industrialization over the last 30 years—some
have seen obesity rates quadruple.”

Globally, obesity has nearly tripled since 1975.
In 2016, the World Health Organization
reported that more than 1.9 billion adults were
overweight; among them, more than one-third
were obese.

While the rate of obesity appears to be higher
for women than for men’, obesity is increasing
in both developed and developing countries.
However, in developed countries, the peak
prevalence is trending toward younger people.®

In Malaysia, the prevalence of obesity rose by
4.4% between 2006 and 2015, from 26.2%
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to 30.6%.” In fact, the country has the highest
prevalence of obesity in Southeast Asia (SEA).
According to the 2015 National Health Morbidity
Survey, the prevalence of obesity among adults was
30.6%. The rate was higher for women (33.6%)
than for men (27.8%), and higher for married
women (33.8%) than for single women (22.7%).
Moreover, those who are ethnically Indian were
found to have the highest prevalence of obesity
(43.5%). The highest rate was seen in the state of
Wilayah Persekutuan Putrajaya (43%).”

The purpose of this narrative review is to identify
modifiable and non-modifiable risk factors for
maternal obesity that are considered relevant
in the development of guidelines concerning
maternal obesity as well as interventions aimed
at preventing obesity among pregnant women in
Malaysia.

Methods

Through a narrative review, we examined
the factors associated with maternal obesity.
We discussed results from recent studies and
the potential underlying mechanisms of the
observed associations. The search keywords used
include maternal obesity, obesity in pregnancy,
determinants, modifiable associated factors, and
non-modifiable associated factors.



Defining obesity in pregnancy

Obesity is defined as a condition characterized
by excessive accumulation of fat in adipose tissue
that may cause impairment to health.® One of the
most commonly used indices of relative weight is
the Body Mass Index (BMI), or body weight in
kilograms divided by height in meters squared. The
World Health Organization defines obesity as BMI
> 30 kg/m” However, Asian populations often see
a lower BMI cut-off point, relative to Caucasian
populations, for risk of complications. Few studies
have been done on this difference, though some
in Hong Kong® and Singapore'® have shown an
increasing prevalence of non-insulin dependent
diabetes mellitus (NIDDM) and cardiovascular
risk factors at cut-off points below 25 kg/m?* for
overweight and below 30 kg/m? for obesity.

In obstetric populations, the Royal College
of Obstetricians and Gynaecologists defines
maternal obesity as BMI > 30 kg/m? similar to
the general population. The National Institute
for Health and Care Excellence (NICE) antenatal
care guidelines recommend that maternal
height and weight should be measured for BMI
measurement in pregnant women by 10 weeks
of gestation. In areas without the necessary
equipment, self-reported height and weight can
be used.! However, this method can often garner
an overestimated height and an underestimated
weight, especially in obese women, resulting in an
inaccurate risk assessment for their pregnancy."
Regarding BMI cut-off points, a study in
Singapore involving 8,843 mothers showed an
increase in the prevalence of maternal obesity
from 12.2% using the WHO cut-off points to
21.0% using the Asian BMI cut-off points.”
However, the prevalence of adverse feto-maternal
outcomes associated with maternal obesity did
not change with lower BMI cut off points.

Obesity among women in the reproductive age
group and pregnant mothers

The most recent national population survey in
Malaysia revealed that obesity is more prevalent
among women than among men.” A study found
that 15.9% of women in the reproductive age
group (20 - 49) were obese', meaning that these
women of childbearing potential (WOCBP)

would start pregnancy with maternal obesity.

In 2014, there were approximately 38.9 million
overweight and obese pregnant women globally,
with a higher rate in both upper- and middle-
income countries, including Malaysia.” In India,
the National Family Health Survey had shown
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a rise in the prevalence of maternal obesity over
seven years, from 10.6% in 1999 to 14.8%
in 2006. In Malaysia, according to the 2016
National Health Morbidity Survey, the prevalence
of maternal obesity was 14.6% with the highest
rates (69.2%) among those of advanced age
(45-49), ethnic Malays (16.8%), and ethnic
Indians (15.6%)." These findings have important
implications for obstetric care, as maternal obesity
is associated with a greater length of hospital
stay.”” It has been estimated that maternal obesity
accounts for 2.8% of a country’s total healthcare
expenditure.'®

Maternal and perinatal health

Maternal health refers to the health of women
during pregnancy, childbirth, and the postpartum
period.” According to the WHO, approximately
810 women died each day due to preventable
causes related to pregnancy and childbirth in
2017. Globally, the five major direct causes
of maternal morbidity and mortality include
hemorrhage, infection, high blood pressure,
obstructed labor. In
Malaysia, according to Confidential Enquiries
into Maternal Death, the four leading causes of
maternal death between 2009 and 2011 were
associated medical conditions (31.2%), obstetric
embolism (16.0%), hypertensive disorders in
pregnancy (HDP) (15.8%), and postpartum
hemorrhage (PPH) (11.6%). Three of these—

obstetric embolism, hypertensive disorders in

unsafe abortion, and

pregnancy, and postpartum hemorrhage—were
associated with maternal obesity.”**! Furthermore,
a cross-sectional study by the Malaysian National
Obstetric Registry of data from 88,837 pregnant
women showed that maternal overweight and
obesity were associated with stillbirths (OR 1.2;
95% CI 1.0, 1.4), shoulder dystocia (OR 1.9
95% CI 1.2, 2.9), fetal macrosomia (OR 1.8;
95% CI 1.6, 2.0), and cesarean section (OR 1.9;
95% CI 1.8, 2.0). 2

Determinants of maternal obesity
Sociodemographic and obstetric characteristics

Ramoniené et al.”, Gaillard et al.*, and Callaway
et al.'” have shown that older and multiparous
women are at a higher risk of becoming obese.
Similarly, Heslehurst et al.” found that advanced
maternal age and multiparity were associated with
maternal obesity after adjusting the confounders.
Moreover, a prospective analysis of 2,923 non-
obese women conducted by Rebholz et al.
showed that the 5-year incidence of obesity was
11.3 per 100 multiparous women compared to



just 4.5 per 100 in nulliparous women.” However,
this finding strayed from that in a study by
Boudet-Berquier et al. which found that, among
primiparous women, those between 25 and 29
were more likely to be obese than those between

30 and 34.7

Ying Pang et al. found that maternal obesity was
far more common among Malay (21.5%) and
Indian (17.2%) women than among Chinese
(4.6%) women." In contrast, some studies have
shown that maternal obesity is associated with
the minority group. In Queensland, Australia, the
highest rate of delivery by overweight and obese
mothers was found among indigenous women.?
A study by Bahadoer et al. in Rotterdam
involving 6,444 pregnant women found similar
results, revealing a higher prevalence of maternal
obesity among ethnic minority groups.”’
These racial/ethnic and nativity inequalities
in the risk of maternal obesity were partially
explained by living conditions, such as limited
access to health-promoting environments like
walkways, public transportation, and inexpensive
healthy foods.” Ethnic differences may also be
attributed to variance in genetic predisposition
and developmental factors.®' Interestingly, one
study conducted in the UK involving 36,821
pregnant women argued that ethnicity was not
associated with maternal obesity. However, the
interpretation of this finding is limited since
the numbers representing the non-Caucasian
populations were relatively low."!

Low socioeconomic status has been linked to
maternal obesity. A study in Middleborough,
UK, of 36,821 pregnant women over 15 years
found that pregnant mothers living in deprived
areas (quintiles 1-3) were 2.5 times more likely
to be obese than those living in the least deprived
area (quindle 5)."! This was consistent with
Athukorala et al.** and Nobhr et al.**, who found
that low household income was significantly
associated with maternal obesity.

Several studies have shown that a low level of
maternal education level was associated with
an increased risk of obesity among pregnant
women. A study of 54,022 pregnancies in
Flanders showed that high pre-pregnancy BMI
was significantly more prevalent among women
with lower levels of education.” Moreover, a
study of 36,821 women in the UK revealed that
a longer schooling period significantly reduced
the odds of becoming obese while pregnant."
Similar findings were seen in a study by Boudet-
Berquier et al., in which pregnant women with
a higher level of education or in professional
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workers were found to be less likely to be obese.?”
Other factors associated with high BMI among
pregnant women include cigarette smoking
and marital status.* Mkuu found that women
who were married or living with a partner had a
73% higher risk of being overweight or obese.”
In contrast, however, one study showed no
significant association between marital status and
maternal obesity.*

Antenatal and postpartum physical activities

Adiposity is the result of positive energy balance;
the decline in energy expenditure is more than
the intake of calories, leading to accelerated
fat deposition. The Institute of Obstetricians
and Gynaecologists of the Royal College of the
Physicians of Ireland recommends that pregnant
women get at least 30 minutes of daily exercise.
Meanwhile, The Royal College of Obstetricians
and Gynaecologists (RCOG) recommends that
women avoid a sedentary lifestyle and get at
least 150 minutes of moderate-intense activity
pregnancy.  Physical
activity and exercise have numerous benefits for

per  week  throughout
pregnant women and their fetuses, including
the prevention of excessive weight gain and

p gnt &
postpartum weight retention.?’

Restall et al. reported that women who reduced
exercise levels by 14-16 weeks into their
pregnancy were 50% more likely to develop
excessive gestational weight gain (GWG); women
with sedentary behaviors were more likely to
gain weight to—based on Institute of Medicine
(IOM) recommendations—an unhealthy extent,
contributing to maternal obesity.” Nohr et al.
reported that obese mothers were more likely to be
physically inactive than normal-weight mothers.
A cross-sectional study of 491
and obese women in North Carolina showed

overweight

that nearly three-quarters of the respondents
failed to meet the national physical activity
recommendations during the postpartum period;
women with a BMI > 40 kg/m* spent more time

doing sedentary activities than those with a lower
BMIL¥

Many pregnant women become more sedentary,
especially after reaching their third trimester.”’
According to Pereira et al., there was a significant
reduction of women’s physical activity from the
antenatal period to six months postpartum; the
prevalence of insufficient physical activity (< 150
minutes per week of activity) increased from
12.6% prior to pregnancy to 21.7% during the
postpartum  period.”!  Caregiving duties, long
working hours, limited knowledge of performing



physical activities, and concerns over pregnancy
complications were among the barriers faced by
pregnant women.*

Physical activity makes up 15-30% of total
daily energy expenditure, meaning it is the
modifiable
in purposeful exercise (both short- and long-

most component. Involvement
term) has been proven to influence resting
energy expenditure®, consequently reducing the
likelihood of maternal obesity. Furthermore, a
randomized control trial among 82 pregnant
women found that antenatal physical exercise
among overweight pregnant women resulted
in less weight gain throughout the entire

pregnancy.*!

Dietary intake during pregnancy and the
postpartum period

A low healthy eating index (HEI) has been shown
to be associated with overweight and obesity
during pregnancy, as well as obesity prior to
pregnancy.” There is some evidence to suggest
that an overweight or obese woman is more likely
to consume a poor-quality diet during pregnancy
that worsens throughout the pregnancy and the
postpartum period. A prospective observational
study of 100 obese pregnant women found
excessive intake of energy-dense processed foods
with high fat and sugar content, including
crackers, cakes, preserves, confectionery, and
savory snacks; creams, ice-cream, and chilled
desserts; butter, spreading fats, and oils. Not
only do these foods contribute to excessive
weight gain during pregnancy and postpartum
weight retention, but they also lack the essential
micronutrients needed during pregnancy.”

Between 50% and 88% of overweight and obese
pregnant women have poor compliance with
dietary guidelines for the intake of cereals and
legumes, carbohydrates, n-3 and n-6 fatty acids,
dairy, fruits, and vegetables.®®*® A study of 125
multi-ethnic women in the early-postpartum
period showed that the dietary intake has low
mean scores in fruits, total vegetables, and whole
grains but had higher intake of sodium, saturated
fats, and discretionary calories.”” Oken et al.
reported that every 0.5% increase in daily trans-
fat intake resulted in a 1.3-times increase in the
likelihood of retaining at least 5 kg weight in the
postpartum period.”® Similar results were found
in Australia, where only 7% of respondents met
vegetable-consumption recommendation and only
13% met fruit-consumption targets.”!

Intake of excess energy above the requirement
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for a growing fetus is stored as part of the
anabolic state of pregnancy, increasing body fat
composition further with each pregnancy.’* There
are many barriers to healthy eating behaviors for
underprivileged overweight and obese mothers,
including low access to transportation, higher
costs, low perceived self-efficacy, societal norms
on food, low social support, and incorrect beliefs
about the safe ways to manage weight gain during
pregnancy.”>

Interpregnancy interval

Birth spacing, pregnancy spacing, or inter-
pregnancy interval is the period between delivery
of the previous infant and conception of the
present pregnancy. Studies are scarce on the
relationship between spacing and maternal BMI
outcomes. However, short spacing may increase
the risk of maternal obesity due to the weight
changes during the interval resulting from weight
retained from pregnancy or gained postpartum.*

A retrospective cohort study of 38,178 women in
Canada showed that short interpregnancy intervals
were significantly associated with an increased
risk of beginning the subsequent pregnancy obese
(adjusted OR 1.61, 95% CI 1.05-2.45 for 0-5
months; adjusted OR 1.43, 95% CI 1.10-1.87 for
6-11 months).* However, more research is needed
to have a good understanding of the impact of
short spacing intervals on maternal obesity.

Pre-pregnancy BMI, excessive weight gain,
and postpartum weight retention

Gestational weight gain (GWG) can be defined as
the amount of weight gained between conception
and before the birth of the infant. In 2009, the
Institute of Medicine (IOM) released guidelines
and recommendations for GWG based on pre-
pregnancy BMI. These recommendations were
released due to profound changes in population
demographics—far more women were becoming
pregnant while overweight or obese.

Pre-pregnancy BMI is the strongest predictor of
GWG. A study of 4,619 African American and
Caucasian women in Arkansas, US, revealed that
overweight women were three times more likely
than normal-weight women to exceed the IOM-
recommended weight gain while obese women
were four times more likely.”” In Malaysia, a
cross-sectional study of 180 pregnant women in
the Batu Pahat district showed that women who
were overweight or obese prior to being pregnant
were seven times more likely than women with
normal pre-pregnancy BMI to have an excessive



GWG rate (OR = 7.44, 95% CI = 2.07-26.66).®
Similarly, a cross-sectional study of 422 pregnant
women in a rural area of Gua Musang, Kelantan
found that where pre-pregnancy overweight and
obesity were significantly associated with excessive
GWG.” Another cross-sectional study conducted
in Selangor and Seremban found that the mean
GWG rate for all pre-pregnancy BMI during the
second and third trimesters was higher than the
IOM recommendations; those with high pre-
pregnancy body mass indices were two to three
times more likely to have excessive GWG.*

In general, the more weight women gain during
pregnancy, the more weight they retain following
pregnancy. GWG is positively and significantly
associated with postpartum weight retention
regardless of pre-pregnancy BMI. A study by
Baker et al. found that weight retention was
between 0.30 and 0.40 kg (with attenuation)
per 1 kg of gained weight and persisted for
at least 18 months.®" A separate study of 427
women in Atanta revealed that the proportion
of excessive weight gain was significantly higher
among overweight and obese mothers; 52% of
respondents retained more than 10 pounds one
year postpartum.®” This resulted in 36.1% of
the women moving to a higher BMI category,
making 68.5% of them overweight or obese one
year postpartum. Similarly, a cross-sectional study
of 83 pregnant women in Seremban, Malaysia
found that 32.5% of women retained at least 4.5
kg six months postpartum; this retention was
significantly associated with higher GWG during

pregnancy.®

Hollis et al. highlighted the importance of
adequate weight gain during pregnancy in order
to minimize postpartum weight retention and
prevent obesity in childbearing women.* They
found that overweight (64.0%) and obese women
(51.0%) were most likely to exceed the IOM
GWG

with  postpartum weight retention include

recommendations. Factors associated
parity, socioeconomic status, marital status, race,

GWG, breastfeeding, calorie intake, and physical

activity.®>®
Breastfeeding practice

Theoretically, the energy expenditure of lactation
is 2.62M] per day.” A biological rationale
that  breastfeeding
promotes postpartum weight loss while a lack

supports  the hypothesis

of breastfeeding contributes to weight retention
and maternal obesity. A study of 2,571 women
found that the odds of above-median postpartum
weight retention among women who exclusively
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breastfed for six to nine months dropped by
37%; they dropped by 46% for those who

exclusively breastfed for twelve months.

Furthermore, the odds of early lactation cessation
have been shown to rise alongside a rise in
BML® Obesity is an independent risk factor
for not breastfeeding at the time of postpartum
discharge from hospital,” which contributes to
increasing BMI with each successive pregnancy.
This is in line with the findings of a cohort
study of 700 expectant mothers in Selangor,
Malaysia, which showed that obese women were
more likely to delay breastfeeding initiation and
cease breastfeeding earlier. Additionally, after six
months post-delivery, greater weight retention
was found among mothers who formula-fed
their offspring (5.69 kg) compared to those
who breastfed (1.45 kg).”® In another study by
Janney et al.”!, weight loss was found to progress
at slower rates when women ceased breastfeeding
or switched from exclusive to non-exclusive
breastfeeding. This could mean that breastfeeding
protects against weight gain.”> Moreover, a study
involving 726 women revealed that, among obese
mothers, those who exclusively breastfed retained
less weight six-years postpartum (-8.0kg) than
those who never breastfed.”

Gigante et al. reported that women who did not
exclusively breastfeed or weaned at four months
acquired higher fat mass and arm fat indices
than those who exclusively breastfed.”* A study
by Dewey et al. found that formula-feeding
mothers had gained triceps-skin-fold thickness
while breastfeeding mothers acquired a net loss
in this area (2.4 mm vs. -0.4 mm).” Thus, they
concluded that exclusive breastfeeding for at least
six months would enhance postpartum weight
loss. This is in line with Endres et al., who found
that women who met the recommendations
from the American Academy of Pediatrics for
six months of breastfeeding were significantly
less likely to retain the weight gained during

pregnancy twelve months postpartum.®

In contrast, He et al. found that the continuation
of breastfeeding beyond six months had minimal
or no influence on weight change due to the
heterogeneity between studies in intensity,
duration of breastfeeding, population under study
(small sample size, loss to follow up), assessment
of weight retention, assessment on breastfeeding
practices, employed statistical analysis, and the
presence of confounders such as gestational
weight gain, physical activity, and pre-pregnancy
BMIL."
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Knowledge of pre-pregnancy BMI and gestational
weight gain recommendation

Knowledge of pre-pregnancy weight status
of GWG

Women who were aware

is associated with knowledge
recommendations.
of their pre-pregnancy weight status were twice
as likely as those who were unaware of their pre-
pregnancy weight status to know about the GWG
recommendations.” Additionally, obese women
tend to overestimate GWG recommendations.
A longitudinal cohort study in San Francisco
found that 24.1% of overweight women exceeded
the IOM-guideline target weight gain limit
while just 4.3% of normal-weight women did
the same.”® In another study, 74.0% of obese
women underestimated their  BMI  category
and 64.0% overestimated their recommended
GWG.” Furthermore, women’s knowledge of
risks associated with excessive GWG and maternal
obesity was poor; many reported incorrect beliefs
about safe weight management in pregnancy.

Moreover, among both normal weight and
overweight/obese women, those who misperceived
their pre-pregnancy weight were more likely than
those who knew their pre-pregnancy weight to
exceed GWG  recommendations.®” Mehta-Lee
et al. found that overweight/obese women who
under-assessed their pre-pregnancy weight were
2.5 times more likely to gain weight than normal-
weight women who accurately accessed their pre-
pregnancy weight. Herring et al. found that the
adjusted odds of excessive GWG were 2.0 (95%
CL: 1.3, 3.0) in normal-weight over-assessors,
29 (95% CIL 2.2, 3.9) in overweight/obese
accurate-assessors, and 7.6 (95% CI: 3.4, 17.0)
in overweight/obese under-assessors compared to
normal-weight accurate assessors.*'

Existing guidelines in Malaysia

Comprehensive guidelines on the management
of maternal obesity in primary care are essential
to improve the quality of care. Currently, there
are no such guidelines in Malaysia; the current
national perinatal-care manual has no specific
chapter on the management of obese mothers.
Additionally, Malaysian obesity guidelines should
be revised to include a section on managing
obese women in the reproductive age group, as

they carry distinctive risks and require specific
attention. Maternal obesity should be considered
in light of high-risk pregnancy. Enhancing the co-
management of clinical care between primary and
tertiary centers during the antenatal, intrapartum,
and postnatal periods is crucial for obese mothers
regardless of the presence of other comorbidities.
Furthermore, in the Malaysian Perinatal Care
Manual (2013), green color coding is used to
indicate women with a pre-pregnancy weight
> 80 kg and BMI > 27 kg/m* and is only
stated as criteria for screening for gestational
diabetes mellitus (GDM). Maternal obesity is
currently coded under a green color tag, which is
manageable at primary care facilities by medical
officers and nurses. However, maternal obesity
should also be included in the context of shared
care with other disciplines, including specific
guidelines on assisting in management at primary
care facilities as well as at the tertiary level. One
example of a guideline in the management of
obesity on pregnancy is available in Australia and
endorsed by the Queensland Clinical Guidelines
Steering Committee. Furthermore, Confidential
Enquiries into Maternal Deaths (CEMD) in
Malaysia is lacking in terms of assessing maternal
obesity as a determinant of maternal death
relative to CEMD in the UK. As a result, the
magnitude and severity of this issue cannot be
appreciated.

Conclusion

The global emergence of “maternal obesity” as
a major public health concern is supported by a
vast body of research findings, including some
in Malaysia. Maternal obesity is a high-risk
phenomenon requiring both surveillance and
intervention. Gaining insight into the association
between maternal obesity and its contributing
factors would enable the development of a
more targeted behavioral-change  intervention
that could be implemented before, during,
and after pregnancy, as most determinants are
modifiable. This is an essential step in ensuring
the end of all preventable causes of maternal
and child mortality (SDG 3) and severing the
intergenerational chain of non-communicable
diseases (NCD) by adopting a life-course
approach.
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